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Effects of L-glutamine Supplementation on Nutrient Metabolism and Immune

Response in Thermal Injured mice
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Abstract

This study investigated the effect of glutamine (Gln) supplementation on nutrient
metabolism and antioxidant enzyme activities in burned mice. Also, the survival
rate of burned mice complicated with Pseudomonas aeruginosa was evaluated.
There were 2 experiments in this study. Experiment 1: Sixty male BALB/c mice
were assigned to 2 groups. One group was fed a control diet with casein as the
protein source, while the other group was supplemented with 4% (w/w) Gln in
addition to casein. The 2 groups were isonitrogenous. After 4 weeks, all mice
received a 30% body surface area burn injury. Mice in each group were sacrificed
for 3 consecutive days after the burn with 10 mice on each respective day. Plasma
blood chemistry and antioxidant enzyme activities were analyzed. Experiment 2:
Thirty mice were divided into 2 experimental groups, and were fed a control or Gln
diet for 4 weeks as described in experiment 1.  After 4 weeks, burn injury was
induced, and mice were challenged with Pseudomonas aeruginosa. Survival of the
burned mice was observed for 7 days. The results demonstrate that no differences in



plasma glucose, non-esterified fatty acids, and lactic acid concentrations were
observed between the 2 groups on each respective day. Also, there were no
differences in superoxide dismutase and glutathione peroxidase activities in tissue
homogenates. The survival rate in Gln-supplemented group was significantly higher
than the control group in burn mice with infection. These results suggest that Gln
supplementation had no beneficial effect on glucose and lipid metabolism, nor had
any effect on attenuating oxidative stress induced by burn injury. However, GIn
supplementation improves survival of burned mice complicated with P. aeruginosa

infection.
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Table 1. Plasma glucose, non-esterified fatty acids (NEFA), lactate and nitric oxide (NO,/NOxs),
concentrations in mice 1, 2 and 3 days after the burn

GLN Control
Day 1 Day 2 Day 3 Day 1 Day 2 Day 3

Glucose 129.6 $21.3" 200.0 #21.5 184.4 1449 1314 +194 217.8 ¥21.7* 162.9 $47.0
(mg/dL)

NEFA 1.2 10.24 1.10 £0.38 1.20 ¥0.38 1.17 0.16 1.29 *0.17 1.31 0.59
(mmol/L)

Lactate 52.8+9.6° 769+9.1* 89.9+143 557+7.6" 740+55% 97.6+118
(mg/dL)

NO,/NOs 292 +10.9* 32.1 ¥46 405 ¥7.6  29.0 +4.7% 349 #35 39.1 9.2
" (umol/L)

Data are expressed as the mean + SD.

# Significantly different from days 2 and 3 of the same group

* Significantly different from days 1 and 3 of the same group

' Significantly different from the corresponding day of the control group

Table 2. Glutathione peroxidase activity in tissue homogenates 1, 2 and 3 days after the burn

GLN Control
Day 1 Day 2 Day 3 Day 1 Day 2 Day 3

Lung 0.37 #0.11 037 #0.11 031 #0.05 036 $¥0.12 0.32 ¥0.08  0.29 *0.10
Liver 1.43 10.40 1.33 £0.29 1.44 +0.12 1.60 10.15 1.58 +0.22 1.61 10.21
Kidney 0.77+0.13 0.84+0.12 0.68+0.10 0.92+0.34 1.16+1.00 0.78+0.15

Data are expressed as the mean + SD. (U/g tissue)

Table 3. Superoxide dismutase activity in tissue homogenates 1, 2 and 3 days after the burn

GLN Control
Day 1 Day 2 Day 3 Day 1 Day 2 Day 3

Lung 7.74 1231  6.69 £2.39 691 £2.55 847 £2.63  8.25 $3.19  8.41 #3.71
Liver 12.35 £5.09 7.97 #3.08 7.93 £1.89 9.63 #3.19 9.00 +2.78 11.16 #4.15
Kidney 6.41+1.55 7.15+121 6.14+147 568+1.15 6.08+1.40 6.48+1.11

Data are expressed as the mean + SD. (U/g tissue)
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Fig. 1 Survival curves of burned mice challenged with 1x LDso P. aeruginos. The
Gln group were significantly higher than those of the control group (p < 0.001).
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